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Recent Results in High p+
Physics from CDF

Gregory Veramendi
UC Berkeley / LBNL
(For the CDF Collaboration)

 Introduction: Data taking and CDF Il upgrade
* Electroweak Results

 Top Results

» Searches for new Physics
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‘ CDF data taking cecece?]

® Running stably since
Fe b . ,02 H 2253 JI!L.E&_;&:ZBG:::{“ ebMarAprMawlun Jul AudsepOctNoPedam et ::rI ]

» Silicon sensitiveto ¥
beam conditions

® >150 pb to tape
® 5-8 pbl/week
® ~82% efficiency

o 53-91 pb used in e e e e e
current “winter” Commissioning APproved

analyses July 2001 for analysis
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CDF Run Il Upgrade receccd] B

® Improved Si coverage

> |h| <2 A\

> 8 layers

e Central Drift Chamber TOF

> 96 layers 5 ]

ORIFT - T ——

Time of Flight CHAMBER |

Expanded mcoverage
Forward Calorimeter

Trigger

» COT tracks at L1 LAYEROO | A

'
. SVX I INTERMEDIATE
> Silicon tracks at L2 5 LAYERS SILICON LAYERS

L
30
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‘ Electroweak Program  “f

® Baseline Measurements
»\W/Z cross sections
» Ratio of W/Z cross section
> |_epton Universality
» Forward-Backward Asymmetry

® Improve EWK parameters
»\W Charge Asymmetry

- Constrains on PDFs

> Diboson Production
- Look for Anomalous couplings

>\W Mass Measurement
- Dominated by Systematics
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CDF Run Il Preliminary, 72pb &

s*B(W-->In)

'\_'3322“0_ ] z:\;W__>n‘n Entries 21599 | .
T B - ® Clean Signature
-E O w—tvmc
foi Qoo >|solated lepton
»Missing E;
- ® Highs & S/B
400 r . 72 pb_l
Sample | Back. | seB(W-->In)) (nb)
e 38625 | 6% 2.64£0.01,+0.09,+0.16,,,
m [21599 |[11% |2.6440.02,,*0.12,,+0.16,,
t |2346 |26% |2.620.07,+0.21,+0.16,,
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+— Standard Model
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S.B(Z-_>”) ,f_fgfgijis?!

® Require two isolated leptons | «— swnaaarsoae

¥ CDF Runl

> Negligible backgrounds e DORunil
® 72 pbtl
® Essential for Detector e P Zou

Calibrations
»Energy scale and resolution
> |D efficiency

—y—————

¥ G{pE—} Z— e e)

ni?zso_ II|IIII|IIII|IIII|IIII|IIII
§m_ 0.25 0.3 o.?sb;m 0.45 0.5
n
E Opposite Sign (1830) 2
o < o ome BEKR Sample | Back. S°B(Z—->|I) (pb)
o £ — ee MC
\L N e |1830 0.6% |267+64,+15,,*16,,,
5'3_— un reliminary
gﬂm 60 80 100 120 ‘IJ;I]L - TB;‘Z‘..U._‘IP;J‘_L ‘Iﬂﬂ m 1631 O ] 9% 246168tat1128y8115|um
M, (GeVic’)
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‘ W and Z cross sections -3
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E ow BW-I) |
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'NE_: s, -B(Z-l) P ¥ CDF Il ()

& e O CDF Il ()

10 — o UA1Q) 4 CDFl(e) » CDFII(1)
— & ® UA2(e) v DOI(e) = DOII(W
- c% | | kDO ‘eDolie)
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R and G, e

.'lFI:.

20087 CDF Run Il Preliminary
Theoretical ~ PDG PDG 2006/~ J.Ldt= 72.0 pb”
Measure prediction SM combined Exp -
\ J/ / 2004
" World
20021 e
S (pp® W) G(W ® en) G(Z) [Average
S(pp® 2Z2) GW) G(Z ® eg) 2000 e
S 1998 _
Extract >= - <«— Standard Model
1996
- — ol
R G 1994
e + + t t -
1992 ®
o &
m + + + + T
e+m * * * * N N T
1819 2 21 22 23 24 25 2.6 27 28
(W)
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‘ W->tn and Lepton Universality

i;
Vi

gl /9.
‘ Clean W%tn decays UA1 1991 i= 1.01+£012
. . y L :
@ Baseline for analyses using t’s UA2 1991 e 102006
| CDF 1992 40—5— 097+ 0.07
DO 1999 . 0.98+ 0.031
CDF Run II Preliminary, .;[ L=72 p?;a_I i I
1400 = W — T v number of tracks, associated with the © candidate LEP 2001 i —-— 1.026+ 0.014
i 2345 events |
B 1 PDG 2002 (w/o LEP) —e 0.988+ 0.025
1200 + _ :
- —e—Data CDFII Preliminary 2003 —0—5— 0.99+ 0.04
1000~ =W sty :
L W vy ‘ :
B W
800~ -7 ::e:v 0.7 1 1.3
C + mm QCD
600 —
400{— X S’ BR(W ® tn )
; ' =0.99+£0.04__, * 0.07SyS
200 s BR(W® en)

o
-
[+
(4]

4 5 7 8 _9 10
number of tracks
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Arg using Dielectrons

® Forward-Backward Asymmetry £

_ds (cosg >0) - ds (cosg <0)

Pre = ds (cosq > 0) +ds (cosg < 0)

® EXxploits forward coverage of
electrons

> |h|<3
@ Direct probe of g Z couplings

» Sensitive to interference from
new physics

® High mass reach is unigue to
Tevatron

® Results consistent with SM

Gregory Veramendi Recent Results in High P Physics from CDF

— CDF Run |l Preliminary
0.8F
0.6 —
0.4F
0.2
= Zi* >e’eMC
C band includes
-0.2= * eaculations
0.4 Statistical
-0.6 - Total .
4 60 100 200 300 600
M.. (GeV)

0.4~ CDFRunll Preliminary

- _ 4
0.2- I L=72pb
o)

0.2 —‘b—r Ziy* > e'e MC
r ses ::'1;1 :‘.?'l(élg t?eetisc al
0 4‘_ calculations
T Statistical
0_6;.‘.\....|....\.‘..\...|T9t?.l| ......
70 85 920 95 100 105
M.. (GeV)
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‘ W->en Charge Asymmetry <

O AI constrains PDF’s E—,‘ ,,_3;_ CDF Run Il Preliminary
Ay =98 (e)/dh-ds(e)/ch & G
ds (€)/dn+ds(e)/ch 2 |

e Charge ID and polar

Coverage essential -u-zj j :::::::::::I{:‘::;::tlon(eunly)
@ Uses new Calorimeter
seeded Silicon tracking eSS e e
|Lepton Rapidity|
» Consistent tracking: |h|<2 § "*FCOF RUN U Pretiminary [ go" ]
> Improvement on Run | 3
e Blind Analysis e THE e
> Results: Summer o4 ¢ 'Z
o.z:— lT 1 =
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Diboson Couplings:Wg =

20 40 60 80 100 120

Transverse Mass (GeV /czl

seB(Wg->Ing) (pb)

17.243.8,,#2.8,,:*1.0,,,

19.844.5,, 2.4, 1.2,

® Signature N

> One high p+ lepton 3 |

‘930—

> One photon (DR(g1)>0.7) 3 [

g ET I.%20:—

® Results consistent with SM ;

» SM: s*B(Wg-->Ing) = 18.7 £1.3 pb !

10
or T Sample | Back
1k e 43 33%
e i m| 38 |29%

Photon Et (GeV)
Gregory Veramendi Recent Results in High P Physics from CDF
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Diboson Couplings:Zg =

® Signature CDF preliminary 72 pb"
» Two high p; leptons mf_ E:LDBMW
> One photon (DR(g1)>0.7) : ] i oo R

® Results consistent with SM r il
> SM: s*B(Zg-->llg) =5.4 £ 0.4 pb

Events/10 GeV

CDF preliminary 72 pb’" o

> —
(g 20 =« Daa B
> g Zy+CCD Background 0
'E 0 20 40 60 80 100 120 140 160 180 200
g 16 —— ] aco Baciground di-lepton invariant Mass /GeV
]

14

IIIIIIII!IIIIIHI'IIIIIIIII!IlIII]IIIII

‘: Sample | Back S°B(Zg-->||g) (pb)
1 1 e| 11 |4.6% | 55+1.74,+0.6,,0.3,,
T TR TR TR

Photon E, /GeV m 14 4 ) O% 6.011.GStatiO-7sysiO-4lum
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Diboson:WW =

CDF Run Il Preliminary - A¢ vs E, N_.=0

3.5

MC WW

® Search for W W production R
> Dilepton + E; search il = Data py

[ ] * Data ep
® Consistent with SM
> \Wait for more statistics

® Precursor to SM Higgs Search

(]
T T

[~

L4
T

L ]

_[ L dt=72 pb”

zh?{g.l.ciusest 1)
in

mm
+
+

)
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Top Program i

® Establish Baseline
Measurements from Run |

® Top cross section
> Precision test of QCD
> Probe for non-SM
Production
® Top Mass
> Preliminary Result
» Getting machinery warmed
up!
® Many precision tests of top
to come with more data

Gregory Veramendi

Recent Results in High P Physics from CDF

j|+
q

W helicity}y,,
g,

iy

I <
ol =

(o gl

gt

| Decay modes l

Branching ratins]

P CKM matrix element |vu:.|]

New Physics ? Rare decays ]

t->2¢/%¢, t->WZb, ...

[ Non-SM decays
te>HY, tet, ..
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Production and Decay of Top =~ = =f"

® Top decays as a free quark
top ~ 4X10%s
> BR(t->Wb) ~100%

@ 3 classes of signals
> Dilepton
- 2 high-p leptons, 2 b jets, F;
- BR ~1/9 (e,m: ~5%)
> Lepton + Jets
- 1 high-p; lepton, 4 jets (2 b’s), H;
- BR ~4/9 (e,m ~30%)

> { Hee (181

[l mu-mu (1/81)

M tau-tau (1/81)
(

Wme-mu (2/81

)
Oe-tau (2/81)

W mu-tau (2/81)

Hetjets (12/81)
mu+jets(12/81)

_ tau+jets(12/81)
> All-hadronic:

- 6jets (2b’s)

s, (Vs=196TeV)» 130" s (VS =18TeV)
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‘ Dilepton Cross Section =11

@ Signature CDF Run I Preliminary - A0 va , N2, Afer allcuts
> Two high p; Isolated leptons B [Lawew: Mo
> Veto Z, cosmic, conversion I+ SRR
= DF (,,1/j)>20°, or #.>50 GeV e et
~ > 25 =
> Two jets with E;>10 GeV g
» Total transverse energy > 200 GeV gs? z e

® Expect S/B ~9, S~2.5 % il

e Find 5 candidate events in 72 pbt  *% . s i

uu_J_-_;..‘__ 3 el Bl N o Bt LTI

® Expect 0.3 £0.12 background events * * * Py ™ W

S=13.2 £5.04,, £1.545pb

NLO:s(Gs=1.96 TeV)=6.70"071 , oo pb
(hep-ph/0303085(ML Mangano et al))
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ol T, A
- T

@ Lcoon+jet Cross Section R

. S|gnature —— | Il:I:I'F ] prelimlinar]r_
> One high p; Isolated lepton Wb s suaens s
) ) ﬁ; +: E Background + tf

> Veto Z, cosmic, conversion § 0 B i ol

= £, > 20 GeV g w5 R

> 3 or more jets with E;>15 GeV £ = Tl =

> 1 jet with secondary vertex tag § F o -

e Btagimproves S/B 1/6 >3/1 ~ - SN
e Find 15 candidate events in s L e
57.5 pb_l < Humherijet:nw-riets >

e Expect 3.8 + 0.5 background control signal
events

S=9.3 1.9, £0.8,,5pb
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‘ Top production cross sections

Gregory Veramendi

. ( DF dllepton

(ee-l-j.u.L '|"E.'j.l )

L CDF l+jets

(b taggmg) |

- +0 71
NLO: 6.7 * o5 Db

@ M,,, =175 GeV

(hep ph.-"0303085(ML Mangano et al))

=III

10 15 20

S, (Pb)

30

Recent Results in High P, Physics from CDF

35

40 4.
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Top Mass —

. . . =1
® Select| +4 jet events CDF Il Preliminary (72 pb)
» Same as cross section, butno b 10 M_p=1712£13.4+9.9 GeV/c’
tags -] Data (33 events) ooF
. 9:_ 07
® 33 candidate events _ E Background :ru.ﬁ\
® Method Ny 8RNI Bekg+Signal Ly
: : : - : P sk
» 24 combinations in an event S 7EL] Eventsvithtag() | "o
. . . O : 0.1F
- 2 B ] ] ] ] ] ]
> 2-C fit applied, lowest c?is 5 6F YOS
chosen to get mass for each LD 55_ Top Mass (GeVic)
event ; :
> A continuous likelihood method S 4r
is used with parameterized g b
mass templates u>J 5
> M, is the minimum of log- £
likelihood distribution 1
B %:E:E:;:&E: ol

O

@ Systematic uncertainty to improve

with understanding of detector 100 150 200 250 300 30

Reconstructed Mass (GeVIcz)
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Top mass with b tag sy

e B tag

backgrounds o950 Preliminary. L. Data

> |mproves mass

resolution -

® Same selection L

> Relaxed 4" jet o
requirement

»11 candidates 05

| o S R e U o e
e Work in Progress D0 120 140 160 180 200 220 240 60 20,
c

Events/{

JLdtx;Sﬁpb' | | Wb bkgd
. '3';?“:"; 175 GeV t MG+bkgd

IIIIIIIIIIIII
%,

> Results by Reconstructed Top Quark Mass, B-tagged Events
Summer
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tt | + jet candidate: .
Nov 02 2002 run: 153693 event: 799494 EH_: 96.7, 65,8, 54.8, 33.8 GeV
M(CMUP) + 4 jets 7= 40.8 GeV

- CDF Il Preliminary - m®*™ = 178.9 GeV/c?®

top

m;*" = 94.9 GeV/c’

Jet1 102 GeV ]
R 1 Muon 50.5 GeV

* muon
* electron
 photon

Jet2 69.7 GeV

L
A4

rT 1T T T T T T T T T T T T TT T I T T T I I IRITOIOIOO
H [ Bed I I | I I

lllllJ'JJ!J!!l[llllll

108 060402 0 020
X (cm)
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® Where to look?
® Two Approaches at CDF

® Model driven searches
> Drell-Yan spectrum search
> |_eptoquarks
»Doubly charged Higgs
»>SUSY

@ Sighature driven searches
> Dijet spectrum

»CHArged Massive Particles
> Photon final states
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n‘n‘rrr; i
Search in Drell-Yan Spectrum ]
® High Mass Dileptons
> electrons & muons used
® Sensitive to Z' and Randall-Sundrum Graviton
® No excess observed
+ A -
€€ corrunnpretimingy MM corrunupreiminay.
3 I | - Dalta I | ‘E E | —®— Daia
10 ¢ (] sl =n E - B ovzspp, DY Z-s 1t ww, W2, t
. QCD Background 1 10’ 3 - DY Z-> 7o WW, WZ, tt
“: 10° [] =z WW, WZ, tt a L g
- = B &
= B o | A
3 _[L dt=72pb @, i
= 10 J‘ a2
- Ldt =72 pb .
§ I
I ; L
o 1l ||
nl' ] "IDJ p 1h Lvv v bwvov v 0 1M

I]l{]{]l - 200 300 400 500 S0 100 180 200 250 300 350 400

. Dimuon Mass (GeV/c ')
Dielectron Mass (GeV/c 7)
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‘ Search in Drell-Yan Spectrum ]

CDF Run Il Preliminary

s CDF Run 11 Preliminary
1 O T T T T T T T T T T 2
10 &) T
| - Br(G—11) limit(95% C.L..) ] F
3 G-Br(G—11) PYTHIAXx1.3
10 I Randall-Sundrmum Model

235 GeV/c >

370 GeV/c >

550 GeV/c >

c.BR(Z' — II) (pb)
)

-k
T

6.BR(Z' — II) limit (85% C.L) |
6.BR(Z - II) (LO x 1.3)
(SM couplings assumed)

10-1 \/\

J-Ldt —72pb \

665 GeV/c? |

10 200 Grai?:)n - (GES?C 2) 200 10 200 300 400 500 - ';(:;S (G7:3/ . g;JO
Run Lum.(pb-1) Mass Limit
Already (95% CL) (GeVi/c?)
|mproving ON |Runla (1.8TeV) 19.7 505
Run |ll =—— Runlb (1.8TeV) 90 640
Run2(1.96TeV) 72 665

Gregory Veramendi

Recent Results in High P, Physics from CDF

LHC Symposium, May. 2, 2003 p. 25



e LOLQ - e*eqq
» 2 high E; electrons, 2 jets

® 0 events observed
» Background: 3.4+3 events

e M(LQ)>230GeV/c? (R1:>220)

Search for first generation
soalar LeptoQuarks

CDF Run Il Preliminary, 72 pb-1

e LQLQ ->nnqg

> 2 high

E;jets, large E;

® 42 events observed
» Background: 4311 events

® 60<M(LQ)<107GeV excl.

=
[
o

Bl O-»eq) « Cross-Sactian (pls)
=]
L)

01

B Theoretical cross section, Phys. Rev. Lett. 79, 1957
- CTEQ4M, Q@ = m{LC)
CTEQ4M, Q = 0.5m(LQ}),2m{LQ)

CDF Upper Limit, 95% CL

Theoretical cross section (PRL 79, 1997)

Gregory Veramendi

200 220 240

107 GeVic®

CDF Run Il Preliminary (76 pb '1}
CDF Upper Limit, 95% CL |

=== CTEQSEM, B =0, Q=m(LQ) ]
CTEQ 5M, B =0, Q=0.5m(LQ), 2m(LQ) |

o
Z
N-—-..
e
510 -
v 0 F NN\ e
5
10 |
B B0 GeV/c?
Imu‘ql Gelier2 a0 80 100

Recent Results in High P Physics from CDF

120 140 160 180 20%
Leptoquark Mass (GeV/ic™)
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‘ H*+ Search 1

® Arises In extensions of

-

-J-_A_

reerrre

5200 T
SM (L-R symmetric) % |

® Same sign leptons 8 .
> Low backgrounds :

> Study with less _
Integrated luminosity 100

® Dielectron channel
> Signal above Z pole 50-

> |_ow mass used as
control

! | L | L | 1T T 7
CDF RUN Il PRELIMINARY |

fLdt=91pb™

—95% CL Limit
——LO (PYTHIA) x 1.3

- 0 events observed 01
- Background: 0.6+£0.5

® Binned Search: 0 events

Gregory Veramendi Recent Results in High P Physics from CDF

| Ilél:ll ; |1.'.I"rOI ; I1AII-GI -

150

H** /H™™ Mass (GeV/c?)
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- r!‘:_rrr?‘; ggﬁ!
DiJet Search |
» Consistent with SM E i i
> Set limitson New Physics = e
. : B4
» Axigluonsor flavor universal 8
colorons: §

¢ 200<m <1130 GeV/c?
» Excited quarks:

¢ 200 < m < 760 GeV/c?
» Color octet techni-r’s:

¢ 260 <m < 640 GeV/c?
» E6diquarks:

¢ 280 <m < 420 GeV/c?
» W'

¢ 300<m< 410 GeV/c?

Gregory Veramendi

-1
10

0.8 (pb)

® DATA (TS pb')

CDF RUN 2 PRELIMINARY

PARAMETRIC FIT

_T__

10% g

102

. o
10 B I ———— W -
[ w =
SOD<M <410 Ce¥v Excl. '-,":-_ R’-—._K
T E  E,Diquark "H-, " E
2680<M<420 GeV Excluded S N
e -\"'"v,,,
_ @ 95T CL Upper Limit u..\_y =
19 F mal<2.0, IcostI<2/3 S 3
PSRy L A0 T PR ] i e SR i ] e 8 EET T W e P VI
200 FO0 400 500 600 FOO 800 SO0 1000 1100

i i
200 400 600

800 1000 1200 1400
DIJET MASS (GeV)

Search for New Particles Decaying to Dijets

—‘-‘:"-,_\__ .. -"“ / 7
..h‘ﬂ-— H\- / 200 <M <780 Gev Excluded b
e =

::-‘-""_-v.

R e e L e e e B P L P~
CDF Run 2 Preliminary (7S pb™") 3

Axigluan or Coloron —
Z200-CM <1130 Gev Excluded 3

Excited Quark

. Color Dctet Technirhe E
M., 2B0<M<E40 GeY Excluded

Recent Results in High P, Physics from CDF

MNew Particle Mass {GeV, c®)
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‘ Highest Dijet mass event =[]

Run 152507 event 1222318 J2 E1 = 633 GeV (corr) J1 E; = 666 GeV (corr)

N 546 GeV (raw) 583 GeV (raw)
Dl]@t Mass = 1364 GeV (COIT) J2 h =-0.30 (detector) J1 h =0.31 (detector)
=-0.19 (correct z) = 0.43 (correct z)
cos g* = 0.30
z vertex = -25cm
Event : 1222318 Furis 152507 EventType : DATA | Unpresc 0,34,33,3,35,8, ,9,41,10,11//2,13,45,15,1'y,/lﬁ”1,23,5658,2?,_ 30

¢ |Run I max: 1040 GeV

LHC Symposium, May. 2, 2003 p. 29
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‘ CHArged Massive ParticleS xx

@ Stable charged particle that
escapes detector

® Massive - Slow moving
» Use TOF detector

CDF Run 2 Preliminary | dt=53ph’

n
[ ]

45 —— Production cross section (NLO)

== ¥--. Cross section limit (Stop isolated)

Cross section (pb)
S

® 7 events Observe d 35 A~ Cross section limit (Stop embedded in jet)
» Background: 2.9+3.2 events 30 '
25 | X
_ 20 ‘*.1 A
e Candidate: stop sE
= NLSP in GMSB . AN
e Isolated: M(stop) > 108 GeV ~ E

> non-isolated M(stop) > 95 GeV ) P P U P PN PP Mo

> LEP: M(stop)>95 GeV /0 80 90 100 110 120 130 140 1?0
Stop Mass (GeVic)
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DiIPhoton Search ceeere] B

® 2 central photons E->13 GeV e® Good agreement with SM

® Cosmic and beam halo rejection e 0 Diphoton + Lepton
Events observed

| Diphoton Mass |

CDF Run Il Preliminar

LS}

} .10 N‘;"‘102:_"I"'|"'|"'I"'|"'I'_"_I"'I"'I'_I"_:

¥ i 3 = - CDF Il Preliminary, 84 pb ™" 3

8 Er>13, [n'|<1.1 a E n Data, E,(y)>13 GeV ]

0 10° » Data 42 Non-ry bg + Pytiary
— I = [ |ii=ms 0 ythia vy

» Jetbackground § 5 ,,L i |

= 10 1Y 1 5§ E

O E B | i

> ey background - - M ]

Ll - . | 09 i

1 = ] == .

E E : = E

-1 7 o I ’

10 T I . ]

-2 . 10" 2 —

10 [ o [ e IR 3

0 10 20 30 40 50 60 70 80 90 10 I

Missing E. (GeV) 0 20 40 60 80 100 120 140 160 180 200
Mass (GeVic)
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Run lia Prospects 1

® Towards the next Yaost
few years: §30.5 - oo »
Event yields per experiment (2 fb1 D ,
Y PEr &b ( ) <03 [ DB / CDF o
Sample Runl | Runlla - Run 2a
$0.2 Prediction @Qﬂ\“‘\
W=In 77K 2300K | gosf P ip Lo daia
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WV W~In v=w.gz) | 90 1800 SV T T T R T
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‘ Summary ﬁ_;_\_‘

@ Run 2a is well underway!

» Re-established baseline electroweak
measurements

»Top program has been launched!
»Many exotics measurements improve on
Run | results!

® We look forward to larger datasets and
testing the Standard Model to even greater
precision
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ﬁgg; CDF Run Il Preliminary
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‘ WW cross section backup 7=

CDF Run II Preliminary

Source ee ik e £
Drell-Yan ete™ 0.16 £ 0.09 0 0 0.16 £0.09
Drell-Yan u*u~ 0 0.34+0.15 | 0.16+0.09 | 0.50+£0.18
Drell-Yan 77~ 0.011 £ 0.004 0.012+ 0.005 | 0.034 £0.013 || 0.056 & 0.015
WZz 0.010 £ 0.001 0.017 £ 0.002 | 0.029 +0.003 || 0.057 & 0.005
Fake 0.114 0.10 0.096 £ 0.111 0.54 4+ 0.59 0.74 £0.61
t 0.0039 £+ 0.0025 | 0.0033 & 0.0022 | 0.015 £+ 0.006 | 0.022 & 0.007
Total Background 0.294+0.13 0.47 £0.19 0.77 £ 0.60 1.63 £0.64
WW — dileptons 0.55 4+ 0.13 0.66 &+ 0.15 1.58 £ 0.36 2.79+0.62
Run 2 Data 1 0 1 2

Gregory Veramendi
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Dilepton backup ]

Events per 72pb~! after all cuts
Source ee el 4
WW/WZ 0.019 + 0.012 0.050 £ 0.025 | 0.091 4+ 0.046
Drell-Yan 0.05 £ 0.05 — 0.10 £0.07
Z =TT 0.014 £ 0.008 0.030 &+ 0.018 | 0.065 £ 0.040
Fake 0.02 £ 0.02 0.02 £ 0.02 0.04 4+ 0.03
Total Background, B | 0.103 4+ 0.056 0.100 £ 0.037| 0.30£0.12
tt — dileptons 0.47 +£0.05 1.44 +0.16 254103
Total SM expectation | 0.57 4+ 0.08 1.5 402 28403
Run 2 data, NV 1 3 5
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Dilepton backup ceceee] |

|

CDF Run Il Preliminary - Pt[”} Vs Pt{l2) CDF Run Il Preliminary - H. Distribution
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‘ Secondary Vertex Tagging --x

»Signature of a b decay is a displaced vertex:

¢ Long lifetime of b/c hadrons (ct ~ 450 mm)
¢ B hadrons travel L,,~3mm before decay with large charged track

multiplicity.
» Algorithm:

¢ Look for displaced vertices: all combination of at least 2 tracks

¢ Jetis tagged as b-jet if L,/

Secondary
V ertex
- . _ - ® _)
Jet axis
Primary
Prom Vertex
Tracks

Gregory Veramendi

0.7

w >3 (typical s,,~150mm)

Recent Results in High P Physics from CDF

- B-Jet Tag Eff. (Herwig ti)

= patest eyt ++ﬂ'

S 1

o T++H
] elevent tag) =

;_ 45+1 5%

T ng{JET 100 120 140
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L+jets backup

Background W +1jet | W4 2jets | W 4 3 jets | W + > 4jets
Events before tagging 4913 768 99 26
Wbb, Wce, mistags (Method I} | 35.1 =36 124+14 | 29 £04 1.0 £ 0.2
—L,, 74077 | 2.9£0.33 0.7 0.1 0.25 £ 0.046
Wb 6.3+23 | 39+13 | 08+03 | 0.30=£0.11
Wee 2.3x1.0 1.5 0.7 0.2=0.1 0.07 = 0.03
Wb, W cg, mistags (Method II) | 16.0 = 3.4 | 84 £2.0 | 1.7 £ 0.4 0.6 &+ 0.2
We 11.0x 31| 34=x=09 0.3 = 0.1 0.08 = 0.03
WWIWZ, Z -t 0.8 = 0.2 0.8x0.2 |0.16 £0.05| 0.04 = 0.01
non-W 51+1.1 | 2.4 4+ 0.6 0.8 £0.3 0.2 = 0.07
single top 0901 | 1.5 £0.2 0.4 = 0.1 0.06 = 0.01
extra Z + bb correction 0.2x=0.1 | 0.08 =0.03 | 0.02x=0.01 0
Total (method I) 53.1 £49 | 206 £ 1.8 4.6 = 0.5 1.4 £ 0.2
Total (method IT) 33.8 50| 16424 3.3 = 0.5 1.0 = 0.2
Corrected Total (method I) 53.1 49| 206 £ 1.8 5.2 £ 0.5
Corrected Total (method I} | 33.8 =5.0| 16.4 =24 3.8 +0.5
Observed positive tags 31 26 7 8
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Top Mass backup —

CDF Il Preliminary (72 pb”)

::;: Herwig 175 GeV/c’
£ ook yindf=1.12
& L
CDF Preliminary (72 pb™) 2 2‘
2 =
Summary of Systematic Uncertainties g 40—
20'_
Source Uncertainty (GeV/c’) P o
Jet Energy Measurement 9.3 100 150 200 250 300 6 350
Initial and Final State Radiation 2.4 nemnAmcRs Nem{DeY e
Background Shape 0.3 :
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e 40
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Diphoton Backup reeecc] B

@ Backgrounds In
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DY search backup rerec]
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(DATA - FIT)/ ERROR

RESIDUALS

(4]

CDF RUN 2 PRELIMINARY, 75pb !

£

DATA (Statistical Uncertainties Only)

Cad

[\ ]

—

L=

T
|
|
|
|
|
|

H__—
]
H_

1 (]
o [ o] —
Q_Li—H—I—H—l—l—I—HIIIIIIIIII|IIII|IIII|IIII
L=]

do

1200 1400
DIJET MASS (GeV)

400 600 800 1000

Dijet mass backup reeeec]

>

>

>

Axigluons or Colorons:

¢ 200<m <1130 GeV/c2

¢ Run [:200<m< 980GeV/c2
Excited quarks:

¢ 200 <m < 760 GeV/c2

¢ Run |:200<m< 570& 580 <m< 760
Color octet techni-r’s;

¢ 260 <m < 640 GeV/c2

¢ Run |1:260<m< 480 GeV/c2
E6 diquarks:

¢ 280<m< 420GeV/c2

¢ Run 1:290<m< 420 GeV/c2
W* .

¢ 300<m< 410 GeV/c2

¢ Run 1:300<m< 420 GeV/c2
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‘ Leptoquark search backup <t

IF{
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CHAMP backup creee] B
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H*™ Search reeeee]
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‘ Higgs Sensitivity ceeeec?]

L

o Status as of 2000 ==> T 1z =R e

e Studies with Run Il % o o
ongoing -gnl {0 1
»Run Il simulation 5 L.
> Run Il Efficiencies %1005- G opr- el
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